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SUMMARY OF THE INVENTION 

S o 

mW^mtm^t\ Str* (n) (n>l) i«!ttT«$n 

. ^ U X A T^^^^RI*^ ^ 1 WMm t % 2 t % 3 Rl^® ch H 4 Kl* 

®<t. Huia^^^:/'JXA^{ci*tb-r^iii*fai®i^wt. 
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1 J:^fc;*c§t> (n>l) JiM-ejfM^n/-c:/U XA^M^WL. fusE^UXA 

1 EMiH 2 3 ^l^a 4 RI^Ech> MIETfe^ 

'J XA^(;:|*{U1- -SH 1 l*tilS<b L> fulSH 2 Rrai huIHI^ 3 Sit® 

. MIE^ 2 i: fulE^ 3 SM® i ^^Mi^^fei^^-^^HlilEI^ 4 Sl^® t f5lEII 1 It 

dd® i ^^1- J: e» fcii^ ^ n ^ I > ^ .J: t ^ ^ t> ® T- 

U >X©ct 9 /SB^^^^^ lis ^(D^^®{cft^<&#{t § :i <!: {CJ: «9*&J6T 
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ItSSt. 'e©|glEM®«!:lg4^*f®<hor^©7feSS4^{-4^FBW®^ffM1"^<^'? 
*^BJ:/'J XAiI?Mo^i^l*W55-J-*5»'^T. m 1 AlitSill 1 RttSill 2 S 
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2 RMS) ©i2M©^*?5f*;i»^raV^©T\ C©2o©Rlht®-e|l^-r'Si|XM^^'2o 

m^itm LT^gS^^S < K-S C i;6<RltlT\ ©SiJfcyj XAtll* 

ffiiJ^5>^/J^M{b-r d t i!)^X'^ -5 o ^ b 1 1 < {is ^ U XA#l^*:ffiiJ^:9-® 2 

^ U XU^-^mi)<^m-th-f 'J XAff^t^-eti. [5] CMli^^ 2 Mii-r c i 

COT' 'J XAMjiHJ^oif fi£{i±iEo-/ u xi^i0\m\u^(^mi^tmm.x^ ^ 

2 o©M*t® (ll3R*f®> II4RI*®) OBeS®*fl^14^^'iSl^O 

TV c © 2 o©Etif®-e^^t- 'l.iK^;^^" 2 o©ESt®ffiS-e?iiE t^l>. JR^^ 
^;6^-ii>ni:i,^o */c. 7feif§;i>^V';XAMJS(5^[^'e^M7feiE§^ffM1-^1t)3Xo/ci6 

-{;^ff-^-(^<-ti^-'^X-A#-iiJgl5#©-2^®.MI^®^^'m^<£-^l^^^^ 
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XArtT7feg§*^"3^^t-'l. :/ U XAff^t^Tii. |5l C^I^^ 2 Uliiii-r i> c «!: icti «9 
ff^{Ci:-g,lo©^'JXA{CTli^tTfe. t/c. :/'JXA«^MJ^^^1ifiK-r^ 

^ 1 :/ 'J X A i . u xmmm^mf^i- § n 2 ^ x a i ^ttis l t ^> j: 
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^Jc^@^*lt^||.^,i|XMlc o iAXffePJ-1i€..o 
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1 nzTT-t^otrnj^i^miim^t^o c(Di^j^Mm'^m]Et^tMzt,t. ±is 

66 

Z = c / [l+V {1 - (1 +k) rM ] +1 Cj X- Y" 

j=2 

• • • (a) 

(a) 5^®^ 1 ^li5$Si|> m2llliSift®:S-e*^o 
-T^)i)o 



66 

2 Ci X" Y" 

j=2 

= C2 X + C3 Y 
+ C4 +C5 XY + C6 Y^ 
+ C7 X^ +C8 X'' Y + Cs XY^ +C,oY^ 
+ C,.X* +C,2X^ Y + CaX^ Y^ +C,4XY^ +C,5Y* 
+ C,6X^ +C,7X^ Y + C.bX^ Y^ +C,9X^ Y^ +C.2oXY^ 

+ C2,Y^ 

+ C22X' +C23X= Y+C24X^ Y^ +C25X^ Y^ +C26X^ Y^ 

+ C27XY' +C 28 i 
+ C29X' +C3oX« Y + Cs.X^ Y^ +C32X^ Y^ +C33X' Y* 

+ C34X^ Y' +C35XY« +C36Y^ 



ti^ C2 ^ Cs N C7 ^ Cg s Cl2s Cmn Cl6^ Cl8^ C20n C23n C25> C 

27. C29. C3.. C33. C35- • -©^igo^iJc^ojc-r^citCctoTpltl-e 

> Cs . CiOn C12. Cl4s Cl7s Cl9> C2U €23. C25. C27. CsO. C 32 

. C34. C36- • • o#]So^|J[^0(ct-€)C:(h{cJ:oTpJtg-e*>^o 

-z®i:¥^f4->c*l^®{c>c^tT{i^^^oli'C^:^|Si«xfft:^|S](c-ri. c tr\ m 

1 0 



o 

-e©ffi®Bt^j6^m^{c J: oT^^^^iKM^MIE-r ^mfe^m^-SBJ^fcf- 
xm^t^um^miE-t^^t&mmfmmm=^'^t^j:-^Kmf0(.i-^ c t^m 
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^©^^{c. 4'Pam®;ii^"lilS¥®ff^t^{-=li^$ti€»J:9{c. -zr^jxj^m^o^^n 
® cfc feM^®ll'J©3fe^{^ffl®*^^^(*:<!: LT^^i:>iRM*MiE-rS ct 9 fclf gR^^ 

^ T. c ^ -e^i/L^Tfe^^RD^^^so^ ^° 7 - ^^a^ ^ o HI 2 0 (c^-r i: 9 JC 

bihtm L /-c t li±±7fel^O Y - Zmicm^ ttzt %(Dfl-tn ^5yt 

L. (5y/d<^Y:^(S]OlS'l:^7fe^l^S^D^^°7-Py. li'i:^:7fe^l^O|A±±7fel^<h 
5p^f-^'Y-Z®ijl3^1--5X:;^[Bl(Dm/h^i:if ^ d©?fe^^#I^{|iJ^^t>AML^ is 
iC^Tfe^^ S ;i>^ t>l* m t ^ (Dim t fft ±±^ll® Y - Z ® {Cil3^-t ^ ST*, o T 

li±i^^<&#tr®{-M^t/ci^o/s-r^<&5 x<h L> d x/d^x:&(nioii 
$ b{c, c:n^>®^N°7-oit^;&<^n€'nii'C^7fe#i^oY:^(q]©jiij^jEg^F y 

> X;?|Sl0a^,iEgg|Fxn<h^^^n§o 

-f\} xi.mmm^(o^^thit^^^^irh 2 o©ei^® 1 rm®. ^ 

2Rlif®) ©X;^|SjO/N°7-> Y:^lS]©/N°7-^#ll*ffliJ;&^^>Ili{cPxl-l . Py 
1-1 ctPxl-2 . Pyl-2 tL. ^^^(DX:^\^(Dy<U -^P X. YljHOy^ 
'7-^Pyttht^^ 

_0 4^-P-x-Ul-//P-x-<-^l-.-l-^ : (-1-) — 
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^tttg;6<s < 4- -s o t ±pg® 1 . 1 § i > ^^tii^ 1 ^mm^^nui- 

©StrffiiE-r C i t < 4 ^ o 

0. 6 <Pxl-l /Px< 1 . 0 (1-1) 

0. KPxl-2 /Px<0.6 •••(2) 

-e®IE^N°7-7:>^vjN;^ < /j:^-t§\ 'fte©®{ciE©vN°7-^fta^-ti:§/'c$:){c, JKM 

0. l<Pxl-2/Px<0. 4 ••• (2-1) 

4 ^f4^^a^t- ^ ^ <i: ^mmr-^ h o 

. ll4E*tS) OX;^[Sl©/N'7-> Y:^f[p]0/^°7-^tl^*:^l'J*^^IIIM{-Px2-l . 
Py2-1 <i:Px2-2 . Py2-2 it. ^3fe^m®X:&|pI®/>°7-^P.x. Y:&(Sl 
OyN°7-<&P y tirht%s 

0. 2<Px2-l /Px< 1 • • • (3) 

:;^|qI©/^•7-oJt^^i^•r'S^®'e*«9^ TPSoo. 2^m^hts 113^1^® 
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0. 2 <Px2-l /Px< 0. 8 ••• (3-1) 

^3^*t®OX:^fS]cD/N9-Px2-l iY:^|qIO/^°7-Py2-l ©Jt 
^Px2-1 /Py2-1 <i:^^<!:§. 

0. 5 <Px2-l /Py2-1 < 2. 0 (4) 

fi^^^=^m&t^^tt)<UtL\<^o co^#«ll3EI>f®®x:^iS]iY:&iS]o 
. mij\Pi(Dm^bK^ K) i^MMm^n^ lt 1 1 o 

0. 5<Px2-l /Py2-1 < 1. 5 • • • (4 - 1.) 

^ tb L-^^ XA^i^iii- -5 c <t {c ct «9 Riti/so(im ^ -e ^ * t>MJ 
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^/■c. *^BJ{;i:feUTs T^UXA^JC, ^©!|^3MJ*>^ VniMOHtl^^* 
.SlHiMJ{cft!lOU>X (iEl/>X. au>X) <£:m^lim<J: LT^^-el^Tt> 

l2)-o 
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®{c#^bti-S<h> ^^¥i*:;6^t>«#4J6{ciil>/'cAlt®*^'m;i'5^ca6. ^^^*:;^>^^> 

-pt--&:^-/^mm^mft^^-^-^^^^^-^^^^^ 
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still other objects and advantages of the invention will in part be ob 
vious and will in part be apparent from the specification. 

The invention accordingly comprises the features of construction, combi 
nations of elements, and arrangement of parts which will be exemplified 
in the constrution hereinafter set forth, and the scope of the invention 
will be indicated in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

m 1 1 (Dmmit^^(Dmmmxi>^o 

El 3 \timm<J^%'m\ 3 ©M^3fe^^©if®l2i-e«) h o 
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$>ho 

SI 1 2 tiEI 1 0 (Dm=FiJ / y (Dm^^^stWr^MT'^ h o 

ho 

ho 

m 1 9 i,tm>L'^Ltz^Mmic<i^^m^tho-^i^m'^mA-thfzi6(Dmitm-c& 

S o 

1112 O«iiiL>^^^Jtt>'7fe^®0/^°7-O^«^IJfeB^-r^/'cJ6©EI-e*^o 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

i^lTs *^B^©l^^7fe#^0^»Jl~8{CO^,^T|^feB^-r-g.o ^^IS^J 

. 2©4''C><^ii«9> mmz^^'L^i^mhitUT^mtho -etr. fA±±3ic:^ 
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1 i ^ u 1 0 ©1^ 1 Alt® (HI ®) 1 1 i o^}^.=^m6m i <Sj®®(-ii5 

,hL^ C©Z$^(b^®4^^C^<^#t^¥®<^Y-Z¥®<^: 0.'^.^a«9Y-Z¥® 
{ciS^L. ffi®©^fu;i>-t>«®fiiJ{-(Sl*-9:^|Sl^Xf4iE:^(SliL. Xfft> Zf4<h 

{c ovarii. cnihUW^trnw^o^m^^r-M < o 
^ytu itmif')xi.2i(Dm\ Ait® (ig i ®) i k ^ i xa 2 1 © 

l^aiffi 1 7 . H 2 >^ U XA 2 2 ©Al^® 1 8 . H 1 l^m® 1 6 t(D^}^.^m^. 
HIAI*®! K II2:/'JXA2 2 0AI*®1 8 {col^T«^©®{cAl^t-SfA 
±±^i^ n-^ilf-. Ill:/UXA2 l©|^m®l 7. 112 -/'J XA 2 2 ©HI 
litUffil 6{coi,>Tti^©®;()-bl^dti1-§f4±i^lSn-M{c> ^n^'ti^i® 
S^i-So ^^Si@.®©5S.'^^^ ^©5^,^.^S€>7fe^®:<)^b/:^©ra® (*^©M 
>®®{col>T^®) tT©FBl©^iC^7lc:#®©li^<t LT. A*f®©5^,^J--^»'^T 

^J6bnfcra.®©^^ii^ Ai*-r'Sii±±7fei^i> *faj®©^j^j-oi^TSJ6 

_±2fe^J_il_l-^'J-X^A_2U-©S-lAI^®-(-H4-®-)-^ 

i®®{c|gLTii> |^±±^il|l©Ji^f:&|SI{c•/&oy■c;^|S]^z$AiE:^|S]iL> ^© 
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. lft®®#H^^3{>^ba®^||J{cIS];{)^•9:^(S]<^xlAiE:^fS]ch L. x$4. zisi^&^ili^ 

fel^^^l^P @ S ft® ©lt-0>f^l^® <^ Y - Z ® (h L T I > o 

xi4;^isi. Yf*;^iS]. zWiH^^n^^nx, y, z) <h. ^©®©4>/i:^lft (@ 

t^m^f^ i^nrtia, 0. 7 (° ) ) tt<^^^nr\.^^o ^i^. ^com-^ 

IS] {C^^ L Tl^ttlHl «9 ^^t 6 o 

. scorns mnf^m^ms 7y<m^<mmm^vt'^x^^ihnxi^6o ^-i^. ® 

F^Pi©^?^{-ol^Tti. lllMi®®;6>b^©S^©7fe^® (<S^>®^^t^o ) fc 
*^B^-effll^t>n'i)gSffl®©®off^fcliH>jlS (a) ^izj:<o^mu 

^ o^m^o zm^B^ ft® ©I* tfa^o 

_UXJi._d II Xfe^-5-8-7-.---5-6-n-m-) -{c>ci-^^ 

2 0 



ttz. gMSO^feO^aiSli tT. OTO (b) ^•e4;it>n€.Z e r n i 

;{)<Z e r n i k e^m^O^ttl^o ^^mmMommn. X-YSfc^^t"^ 
Z©l4©iS$0|ilM^T-^a$tL. A{iX-Yffil^©Zli;i>^b©gggt. RtiZli 
HJ^O^ffe^-e. Zf^;&^t>SlJo/;[HIfe^-e^■li-^)n^o 

x = Rxcos(A) 

y = Rxsin(A) 

Z = D2 

+ D3 Rcos(A) + D4 Rsin(A) 

+ D5 R' cos(2A) + D6 (R' -1) +D7 R' sin(2A) 
+ D8 R' cos(3A) +D9 (3R' - 2R) cos(A) 

+ D10 (SR" -2R) sin(A) + D,,R' sin(3A) 
+ D,2R'cos(4A) + D,3 (4R^ - 3 RM cos(2A) 

+ D,4 (6R' -6R' +1) +D15 (4R' - 3 R'' ) sin(2A) 

+ D16R* sin(4A) 
+ D,7R' cos(5A) +D18 (5R' -4RM cos(3A) 

+ D,9 ( 1 0 R' - 1 2 R' + 3 R) cos(A) 

+ D20 ( 1 0 R5 - 1 2 R^ + 3 R) sin(A) 

+ D21 (5R' -4RM sin(3A) +D22R' sin(5A) 
+ D23R'cos(6A) + D24 (6R' -5R' ) cos(4A) 

+ D25 ( 1 5 R' - 2 0 R' + 6 R' ) cos(2A) 

+ D26 (2 OR' -3 OR^ + 1 2R=' - 1) 

+ D27 ( 1 5 R' - 2 0 R' + 6 R' ) sin(2A) 

+ D28 (6 R' - 5 R' ) sin(4A) H-DzsR^sinCeA) • • • • • 

• • • (b) 

tiis. xmijm^nmi^^^tLxntft^iat. D4 . Ds , Db ^ d,o 

0-._D-,-, D , 2 .-D-r3 - D-r4T- B-2o -B-u--B-2r'-~^mmt-^'o 
^(omo^oMtLX. ^©^ft^ (c) jl)<^ifi^n^o 
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Z — 2 S CnmXY 

mttX. k=7 iT{k^) jl§^L/^:i^> o 

Z = C2 

+ C3 y + C4 I X I 

+ C5 y' +C6 y I X I +C7 x^ 

+ C8y'+C9y' |x|+C,oyx^+C,,|x^ I 

+ C,2y* +C,3y' Ixl+CMy' x^ +C,5y I x' I +C,6X* 

+ C,7y' +C,8y* Ixl+Cisy^ x^ +C2oy' I x^ I 

+ C2iy X* +C22 I x^ I 
+ C23y' +C24y' I X I +C25y' x^ +C26y' I x' I 

+ C27y' X* +C28y I X^ I +C29X« 

+ C3oy' +C3iy' I X I +C32y' x'' +C33y* I xM 

+ C34y' X* +C35y' I x^ I +C38y x« +C37 I x^ I 

• • • (c) 

nx\i^^i!)\ ±|S (b) (c) ^^ffll^Tt)|l|il©f^ffl^ll^^#bn'5®« 

mmm 1 ~ s la^nh. mmm\ 7Kw-'=^mn 26. 3 ° . ^g^®^ 2 0 

. 3°.^iilil. 6x1. 2mmT*)«9. A*taSl. 1 5 mm. i^.^R^.gg^ 3 
. 2 4mm> Fi->y<-ii2. 8. m^iJ ^ vi^mW-th M^MUS 5 mm 

nmmi. 3 

ctiihommmomf^^^y ^ - ^ i>rm^t^ib\ e ^mmt f f s t\ ummt 
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3S*t®l 4 II4RI^®1 5 ^llttb® 1 6 c!:;i)>^>nj«9. ^©III{C3fel^ 

Sit $ ntz^m^-f u X A 1 0 tf'-e^M Lx\.^^o c n ^> n i a 

mi 1 iHlKI*®! 2 c!:ll2EI*®l 3 <hfCj;oTJFM^tl§Hftff^t't®55 
M3fe£§®3fe*®lHlfe;&[S]c!:. I^SSttai 4 cbll4S*tSl 5 iHl^ttt}®! 6 

^ /c. mi51-'g)1ifiK/^°7 ^ - ^ ©H 3 ®;i>^ t>ll 9 ®t -e«ll 2 ®0^i©® 1 ^ 
i L /c<iiD*-e^ ^ tlT^^ «9 ^ ^® li^ 9 ®oMj®® 2 A> ^> ©fA±i3fe^{c 
o EfB^PS© {c J: -o ^ tiT 1/ ^ o 
^»J2. 4 

%mm2. 4 0f4±±^ll^#t;Y-Z»r®l2I^^n^nE12. |2I4{c^-ro 
M^tt. ^lA*f®l It. miKWs^l 2t. %2U.Wim\ Zti)^^tlK>. 

^(DmKitmtmM. u.Mt^o \ 2-^AMt^imt^2u.WiM\ 

jtzPBl^®i_;i:im 2.RM®4-3-©^-{c#^^-$-n^^-o-4'fBm®-4ii--^^ 
M^{cJ:«9^®3{cM^$ni)*^\ ^©yuXAl 0©MJ^5^«> 113^1* 
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o /cSFb^ps©'?'- {c J: o $ nr I > ^ o 

ll»J5. 7 

c n b ® njfe^^j oii^^ ^ ^ - wmiei- ^ o 

mrnm S ^ 7 tis t>^©ii'SllS{c, «9 2 . ^ l ^ u x a 2 K n 2 

:/';XA2 2. ^® (M^®) 3;&^b^j:«9. Ill:/'JXA2 1 ti. Hi Alt® 1 
li. HlKlhf®! 2<h, m2S*f®l 3<h. Il2|tdj®l 7i*^^>/d:^9^ 

1 3;6>bRlt^nfc7fell*^^lll ■^'JXA2 1 LTl^-So ^ ©HI Alt® 

I Itmi Stl® 1 2 in 2 ^It® 1 3 (c cfc ^t^^f^m® 4 T&^H 2 Elht® 1 3 ill 
2Sii®l 7©P^{cJfM$n-?»o "fM® 4 «ll 2 ^ii® 1 7 <hll2^UXA2 
2{cJ:{9#®3{cM#^tL-S;&^ -eoH 2 :/'J XA 2 2 ti. ll2Att®l Si. 
ll3Rlt®l 4(1:. H4E*t®l Si. HlStfcb®! QtiJ^i^tl^. ^OMK^ 

T-«. HiAi*®i liiiiRi*®! ztmzmmi s tK^-^xfm-^n^ 

E.nm^(D^^^^(D±-^(D^^l5\^t. 113^1*®! 4ill4SS*®l Sill 
:;^fS](c/j:oTi<^'So 
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t tz^ m^t^mf^^<^ y - ^ ©n 3 S5&> bH 7 mt -etin 2 mourns 1 ^ 

^1 3S^-e^im8®(D^5i@®3^S^pchL/c^i^L^*-e^^tlT:^o^9. #®ti^ 
1 3 mo^UWM 4 b ©f4±i^i^{c?& o ^cSralU® ct o ^ nx o 
8 

^»J6. 8(i. i^#:W>t>7fe©®ailifc. ^«9 2. II1-/UXA2 K 112 
yjXA2 2. ^® (IS^®) 37!)>e>^<£«9^ ^l:/';XA2 Hi. H 1 Al*® 1 
li. ^lSI^®l,2<h. II2SI*®! 3,!:. Il2|*m®l 7 i ^> ^j: «9 s 
mK%mt^^. S*fs Siit-^o m^lht®! 2-^AI*-r^3fem<!:ll2MI«f® 
1 3;&^bSlt^ti/c7fell36<ll 1 :/'J 2 1 4^t?3^MLTl^8o ^i^lllAM® 

1 1 (tUlRI*®! 2 <!:^2Ettffil 3{Ccti,4'FBm®4*^^^2SI^®l 3 tW. 

2 ^ii® 1 7 OFalJcffM^n-So 4^FHm® 4 ti^ 2 :gii® 1 7 <hll 2 ^ U XA 2 
2{Cct«9^®3{c|±0$n'S;&^ -€-©||2:/'JXA2 2(i. II2AM®18<!:> 
USEIhfSl 4<»:. Il4^t=fffil 5 ^ 1 Ittfl® 1 6 <!: *^ ^ ^J: «9 s ^©IIRfc^ 
lltiM. Rl^. m^tho ±tz. ^3SMffil 4'\Al^t-S3feil«!:^4EI^® 
1 5;{>^t>SM$tl/-c«*^'^2 yjXA 2 2 tTl^^o ^tlt^O^il^J 
TW. ^1AI*®1 1 tlimi*®! 2 <i:m2SI^®l 3 (hfC^oTJf^fig^n^ 
H^JKt^®3^^7fel?S07fe^OlHlfe:^lRl<i:. ll3S*f®l 4 i: II 4 Ml*® 1 Sill 

t fz^ mS-r -6lifi5c^<7 p« - ^ 3 ®;6^ 7 ®^ TiiH 2 ®©i5i®® 1 ^ 
tfc^^^:^fiT^$tlT*5«9^ 118® (Mi®®3) 0®lI&Mlill7®cD^ 
2®® 2 b©li±±3fel|{c?& o fc®FBlBIO'i^{c ct -3 nT*J «9 . H 9 ®*^ ^> 

-^4-3-ffi^Tii-||-8®©€iS®-3-<^-S!ii!:-tfc1i)^ 

1 3 ®oiSi®® 4 ;(>^ b 0iA±i^iii{c/{} o tzmmmo^K ct o $ nx v> ^ o 
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gifts. "HRP" im^M^^to 



Radius of 
curvature 



oo 



Example 1 
Surface 
No. 

Object 
plane 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Image <» 
plane 

FFS® 
C4 1. 4745X10"' 

FFS© 
C4 -3.9949X10"'' 

FFS® 
C4 3.7493X10"' 

FFS® 
C4 -7.7376x10"^ 
^FF-S© 



Surface Displacement Refractive Abbe's No. 
separation and tilt index 
-1000. 00 



00 (Stop) 
00 (HRP 1) 
FFS® 
FF S(D 
FFS® 
FFS® 
FFS® 
FFS® 

00 (HRP 2) 



0.10 



2. 60 



7. 9582x10"' 



-1. 8820X10"' 



3. 8549X10"' 



-7.8124X10- 



(1) 


1. 4924 


57.6 


(2) 


1. 4924 


57.6 


(3) 


1. 4924 


57.6 


(4) 


1. 4924 


57.6 


(5) 


1. 4924 


57.6 


(6) 






(7) 







C4 3. 9556X10"' 



3. 7486x10 



-2 



2 6 



FFS® 

C4 1.8864X10-" Ce 1.4064X10"^ 

Displacement and tilt(l) 

X 0.00 Y 0.00 Z 0.00 

a 13.83 B 0.00 r 0.00 

Displacement and tilt(2) 

X 0.00 Y -1.06 Z 6.53 

a 13.29 $ 0.00 r 0.00 

Displacement and tilt(3) 

X 0.00 Y -3.99 Z 2.47 

a 58.29 0 0.00 r 0.00 

Displacement and tilt (4) 

X 0.00 Y 0.00 Z 9.94 

a -22.50 0 0.00 r 0.00 

Displacement and tilt (5) 

X 0.00 Y 3.16 Z 6.79 

a -67.50 0 0.00 7 0.00 

Displacement and tilt(6) 

X 0.00 Y -1.73 Z 6.79 

a -105.63 ;8 0.00 r 0.00 

Displacement and tilt (7) 

X 0.00 Y -1.73 Z 6.79 

a -81.92 0 0.00 r 0.00 

Example 2 

Surface Radius of Surface Displacement Refractive Abbe's 

-No curvature separation — and-tilt index 

Object 00 -1000.00 

2 7 



plane 












1 


«> (Stop) 


0. 10 








2 


oo (HRP 1) 










3 


FFS® 




(1) 


1. 4924 


57.6 


4 


FFSd) 




(2) 


1. 4924 


57.6 


5 


FF S® 




. (3) 


1. 4924 


57.6 


6 


FFS® 




(4) 


1. 4924 


57.6 


7 


FF S(D 




(5) 


1. 4924 


57.6 


8 


FFS® 




(6) 






g 


oo (HRP 2) 


3. 48 


(7) 






Image 


OO 










plane 


FF S® _ 










c. 


1.1940X10-^ Cs - 


-1.0089X10-^ 









FFS© 

C4 -3. 9281x10-' Ce -3. 8396x10-' 



FFS® 
C4 2.2247x10-2 

FFS® 
C^ -2. 7563X10-' 

FFS® 
C4 2. 2540X10"' 

FFS® 
C4 -4. 4925x10"' 

Displaceonent and tilt(l) 
X 0.00 Y 0.00 Z 0.00 

^^31: 2r~ $ 0700— f 0700 

Displacement and tilt(2) 



Ce 2. 7872X10-' 

Ce -3. 4063x10-' 

Cb 2.6264x10-^ 

Ce -3. 3645X10-' 



2 8 



X 0.00 Y 1.69 Z 4.55 
a 42.82 0 0.00 r 0.00 

Displacement and tilt(3) 
X 0.00 Y -1.46 Z 3.11 
a 87.82 0 0.00 7 0.00 

Displacement and tilt(4) 
X 0.00 Y 0.00 Z 10.15 
a 22.50 0 0.00 r 0.00 

Displacement and tilt (5) 
X 0.00 Y -3.49 Z 6.66 
a 67.50 0 0.00 7 0.00 

Displacement and tilt(6) 
X 0.00 Y 2.18 Z 6.66 
a 110.74 j8 0.00 7 0.00 

Displacement and tilt (7) 
X 0.00 Y 2.18 Z 6.66 
a 78.84 0 0.00 7 0.00 



Example 3 
Surface 
No. 

Object 
plane 
1 
2 
3 
4 



Radius of Surface Displacement Refractive Abbe's No. 

curvature separation and tilt index 
-1000. 00 

0. 10 



oo 

°° (Stop), 
oo (HRP 1) 
FFS0 

F F S_(D_ 



FFS® 



(1) 

(-2-)- 

(3) 



1.4924 

-lr4924- 



1. 4924 



57.6 

-57.-6- 
57.6 



2 9 



6 
7 
8 
9 

Image 
plane 

C4 8, 

Ci3 

C4 -4. 

C 1 0 "7, 

C,5 -9. 

C4 1. 
C 10 6. 
C 1 5 -2. 

C4 -2. 

ClO 1. 
ClS 1. 

C4 2. 
Co -4. 

C,5 1. 



FFSd) 
FFS® 
FFS® 

00 CHRP 2) 



2. 03 



(4) 
(5) 
(6) 

(7) 



1. 4924 
1. 4924 



FFS® 



5814X10-=' C, 



7617X10-' 

FFS© 
0084X10-^ Cb 
0248xl0-« Ci, 
5320x10"^ 

FFS® 
0574 xlO-^' Cs 
0873X10-" Ci, 
9008X10-* 

FFS® 
8107X10"" Cs 
2654X10-^ Cm 
8213x10-* 

FF S(D 
8668x10-2 Ce 
3304X10-* Cm 
1474X10"* 

FFS® 
-5920 X40^^ G^6- 



G-4 — 4; 
C,3 7.8349x10-3 



9. 7753x10-' C, 4.9999X10" 



-1. 4944 xlO-'' 
6. 2670X10-* 



3. 7396X10-' 

4. 6910X10-* 



-2. 1096X10-' 
1. 3182x10-* 



3. 3258x10-=^ 
1.7981x10-5 



Cs 1.9913X10" 
C,3 -1.9283x10" 



Cs 6.2001X10" 
C,3 -9.8193X10" 



Ca 3.3309x10" 
Ci3 5.2249x10" 



Cs -6.3656x10" 
C,3 4.1170X10- 



-3r4434-x-10-3 Ct— 2r4885-xro- 



3 0 



Displacement and tilt(l) 

X 0.00 Y O.Op Z 0.00 

a 2.31 0.00 r 0.00 

Displacement and tilt(2) 

X 0. 00 Y -0. 17 Z 6. 18 

a 25.20 0 0.00 r 0.00 

Displacement and tiltCS) 

X 0.00 Y -3.90 Z 3.25 

a 70.97 )S 0.00 r 0.00 

Displacement and tilt(4) 

X 0.00 Y 0.00 Z 8.46 

a -19.10 $ 0.00 r 0.00 

Displacement and tilt (5) 

X 0.00 Y 2.63 Z 5.11 

a -68.53 i8 0. 00 r 0.00 

Displacement and tilt(6) 

X 0.00 Y -2.08 Z 4.38 

a -100.20 13 0.00 r 0.00 

Displacement and tilt(7) 

X 0.00 Y -2.08 Z 4.38 

a -98.20 $ 0.00 7 0,00 



Example 4 

Surface Radius of 
No. curvature 
Object oo 
—plane 

1 oo (Stop) 



Surface Displacement Refractive Abbe's No. 
separation and tilt index 
-1000. 00 



0. 10 



3 1 



2 


<» CHRP 1) 








3 


FFS® 


(1) 


1. 4924 


57.6 


4 


FFSd) 


(2) 


1. 4924 


57.6 


5 


FFS® 


(3) . . 


1. 4924 


57.6 


6 


FFS® 


(4) 


1. 4924 


57.6 


7 


FFS® 


(5)" 


1. 4924 


57.6 


8 


FFS® 


(6) 






9 


oo (HRP 2) 


2. 84 (7) 







Image 
plane 





FFS® 














5. 0413X10"^ 




-3. 7336x10-2 


Ce 


4. 9418X10" 


2 


C 1 0 


-1.4142X10"^ 


Cn 


1. 3334x10-2 


C I 3 


2. 3396x10" 


2 


C 1 5 


-1. 8589x10-" 

FFSd) 












C4 


-4. 0862X10"^ 


Ce 


-3. 8025x10-2 


Ce 


1. 5530X10" 


4 


C 1 0 


-1. 3834x10"^ 


Cm 


3. 2358x10-" 


C 1 3 


-2. 4997x10- 


4 


C,5 


-1. 5955x10-* 

FFS® 














1.2784X10-^ 


Ce 


3. 6059x10-2 


Ce 


7. 7983x10" 


3 


C 10 


2. 9294X10-=" 
FFS® 












C4 


-1.6942x10"^ 


Ce 


-2. 7882x10-2 


Ce 


-1.8823x10" 


-3 


C 10 


4. 5839X10-" 


c,. 


1. 7036X10-" 


C 1 3 


5. 5053X10- 


-5 




4. 1621x10-5 
FFS® 












er- 


-377553x10-2- 




2.0240x10-2 


Ce 


-977555x10" 


-4 


C 10 


1. 7498X10-' 


C, 


5. 4919X10-= 


C 1 3 


-4. 5536X10" 


-5 



3 2 



C,5 1.2522X10"^ 
FFS® 

C4 8. 8112X10-' Ce 1.2154x10"' 
Co -5.8052x10"' Ci, 9.6458x10"^ 
C,5 1. 4379x10-' 

Displacement and tilt(l) 

X 0.00 Y 0.00 Z 0.00 

a -15. 02 ,8 0. 00 r 0. 00 

Displacement and tilt (2) 

X 0.00 Y 0.89 Z 5.03 

a 32.50 )8 0.00 7 0.00 

Displacement and tilt(3) 

X 0.00 Y -2.26 Z 2.83 

a 77.50 iS 0.00 r 0.00 

Displacement and tilt (4) 

X 0.00 Y 0.00 Z 10.89 

a 22.50 $ 0.00 r 0.00 

Displacement and tilt(5) 

X 0.00 Y -3.21 Z 7.68 

a 67.50 j8 0.00 r 0.00 

Displacement and tilt (6) 

X 0.00 Y 1.90 Z 7.68 

a 102.09 /8 0.00 T 0.00 

Displacement and tilt (7) 

X 0.00 Y 1.90 Z 7.68 

a 83.87 ^ 0.00 r 0.00 



Example 5 

3 3 



Surface 



Radius of 



Surface Displacement Refractive Abbe's No. 



No. 


curvature 


separation 


and tilt 


index 




Object 


CO 


-1000. 00 








plane 












1 


oo (Stop) 


0. 10 








2 


oo (HRP 1) 










3 


FFS® 




(1) 


1. 4924 


57.6 


4 


FFSd) 




(2) 


1. 4924 


57.6 


5 


FFS® 




(3) 


1. 4924 


57.6 


6 


FFS® 




(4) 






7 


oo (HRP 2) 


1. 07 


(5) 






8 


oo (HRP 3) 










9 


FFS© 




(6) 


1. 4924 


57.6 


10 


FFS® 




(7) 


1. 4924 


57.6 


11 


FFS(2) 




(8) 


1. 4924 


57.6 


12 


FFS® 




(9) 






13 


oo (HRP 4) 


2. 07 


(10) 






Image 


oo 











plane 
C4 9. 
C« -3. 
C4 1. 



FF S(D 
9415X10"' Ce 

FFS® 
1777X10-' Ce 

FFS® 
0921X10-' Ce 

FFS® 
3947x10-' CT 

FFS® 



-1. 0251X10"' 



-4. 1381X10"' 



1. 9864x10"' 



=8:263rxlO- 



3 4 



8. 3247x10'^ 



2. 2426X10"^ 



1. 6172X10"' 



7. 7184X10"' 



C4 -1.7628x10"' Ce 

FFS® 
C4 -1.3188X10"' Ce 

FFS® 
C4 3.3408x10"' Ce 

FFS® 
C4 -2.0179x10"' C, 

Displacement and tilt(l) 
X 0.00 Y 0.00 Z 0.00 
a 0.45 0.00 r 0.00 

Displacement and tilt(2) 
X 0.00 Y -0.03 Z 5.39 
a 19.49 ^ 0.00 r 0.00 

Displacement and tilt(3) 
X 0.00 Y -2.43 Z 2.46 
a 63.66 iS 0.00 r 0.00 

Displacement and tilt(4) 
X 0.00 Y 2.62 Z 2.63 
a 93.65 & 0.00 r 0.00 

Displacement and tilt(5) 
X 0.00 Y 2.62 Z 2.63 
a 85.26 )8 0. 00 r 0. 00 

Displacement and tilt(6) 
X 0.00 Y 0.00 Z 0.00 
a -0.10 ^ 0.00 r 0.00 

Displacement and tilt (7) 

-X" — oroo^Y — oroo^z — 7.^03 

a -26.24 $ 0.00 r 0.00 



3 5 



Displacement and tilt (8) 

X 0.00 Y 3.27 Z 4.52 

a -71.85 $ 0.00 r 0.00 

Displacement and tilt(9) 

X 0.00 Y -2.68 Z 4.39 

a -97.19 j8 0.00 7 0.00 

Displacement and tilt(lO) 

X 0.00 Y -2.68 Z 4.39 

a -88.32 i8 0. 00 r 0.00 



Example 6 

Surface Radius of 



No. 

Object 
plane 



curvature 



Surface Displacement Refractive Abbe's No. 
separation and tilt index 
-1000. 00 



1 


00 (Stop) 


0. 10 








2 


00 (HRP 1 ) 










3 


FFS® 




(1) 


1. 4924 


57.6 


4 


FFS© 




(2) 


1. 4924 


57.6 


5 


FFSCE) 




(3) 


1. 4924 


57.6 


6 


FFSd) 




(4) 






7 


00 (HRP 2) 


0. 97 


(5) 






8 


00 (HRP 3) 










9 


FFSd) 




(6) 


1. 4924 


57.6 


10 


FFS(g) 




(7) 


1. 4924 


57.6 


11 


FFS(2) 




(8) 


1. 4924 


57.6 


12 


FFS® 




(9) 






13 


00 (HRP 4) 


2. 40 


(10) 







3 6 



Image °° 
plane 

FF S® 
C4 1.1706x10-' C 

FFS© 
C4 -2.0385x10-^ C 
FFS® 
1.2591x10-=' C 

FF S® 
1.3808x10"' C 
FFS® 
C4 -4.4289x10-^ C 

FF S® 
C4 -2.1843x10-^ C 

FFS® 
C4 2. 0501X10"' C 

FFS® 
C4 -1. 1510x10-' C 

Dispiacement and tilt(l) 
X 0.00 Y 0.00 Z 0.00 
a -13.86 B 0.00 r 0.00 
Displacement and tilt(2) 
0.00 Y 0.78 Z 4.77 
35.40 0 0.00 7 0.00 
Displacement and tilt (3) 
0.00 Y -2.16 Z 3.18 
82.-52— )S 0.-00- O."00 



5. 6558x10- 



3. 1632x10- 



2. 8642X10" 



9. 3678X10" 



3. 3935x10" 



-3. 2128x10" 



3. 0838X10" 



-1. 6756x10" 



X 
a 



X 

'a 



Displacement and tilt (4) 



3 7 



X 0.00 Y 4.33 Z 1.62 

a 104.75 $ 0.00 r 0.00 

Displacement and tilt(5) 

X 0.00 Y 4.33 Z 1.62 

a 102.85 /8 0.00 r 0.00 

Displacement and tilt(6) 

X 0.00 Y 0.00 Z 0.00 

a 0.80 0.00 r 0.00 

Displacement and tilt(7) 

X 0.00 Y 0.03 Z 7.09 

a 25.76 0 0.00 r 0.00 

Displacement and tilt(8) 

X 0. 00 Y -2.36 Z 5.16 

a 78.05 0.00 r 0.00 

Displacement and tilt(9) 

X 0.00 Y 3.60 Z 3.58 

a 117. 95 ;8 0. 00 r 0. 00 

Displacement and tilt(lO) 

X 0.00 Y 3.60 Z 3.58 

a 98. 20 0 . 0. 00 r 0. 00 



Example 7 

Surface Radius of 

No. curvature 

Object «> 
plane 

1 ^(Stop) 

2 «> (HRP 1) 



Surface Displacement Refractive Abbe's 
separation and tilt index 
-1000. 00 



'071T 



3 8 



3 


FFS® 






(1) 


1. 4924 


57.6 


4 


FFS® 






(2) 


1. 4924 


57.6 


5 


FFS® 






(3) 


1. 4924 


57.6 


6 


FFS® 






(4) 






7 


00 (HRP 2) 


1.31 


(5) 






8 


~ (HRP 3) 










9 


FFSd) 






(6) 


1. 4924 


57.6 


10 


FFS® 






(7) 


1. 4924 


57.6 


11 


FF S® 






(8) 


1.4924 


57.6 


12 


FFS® 






(9) 






13 


00 (HRP 4) 


2.11 


(10) 






Image 


00 












plane 














FFS® 












C4 


7. 9718x10"' 




-1. 1269X10"' 


Ca 


-1.0176x10"' 




C 1 0 


-2. 6805X10"' 


Cm 


1.6790X10"' 


C 1 3 


1. 5078X10"' 




C 1 5 


-6. 3750X10"' 

FFS© 












C4 


-4. 6138x10"' 


Ce 


-4. 8462X10"' 


Ca 


-4. 4935x10"' 




C 10 


-7. 7648x10"' 


Cm 


5. 4654X10'* 


C 1 3 


-2. 2718x10"* 






-1. 4747X10"* 

FFS® 














1.3369x10"' 


Ce 


9. 0659X10"' 


^ 8 


9. 7824x10"' 




C I 0 


-1. 7847x10"^ 


Cm 


-1. 0220X10"' 


C 1 3 


-2.0190x10"' 




Cl5 


-1. 2885x10"=" 














FFS® 




-174219x10""'" 




-570554"Xl-0-'' 






-175289X10"'"" 




— ^CV 




C 1 0 


-8. 5660X10"' 


Cm 


-1.4963x10"' 


C,3 


8. 8480X10"* 





3 9 



Ce -3.9618X10"'' 
C, -1.6410X10"' 



2. 2577X10"'' 
5. 2947x10-5 



C 1 0 
C,5 

C4 

C 1 0 
C 1 5 

X 
a 

X 
a 

X 
a 



Ci, 



1. 6149X10"^ 
6. 7759X10"^ 



C,5 -7. 7840X10-' 

FFS® 
C4 -8.6606x10"' 
Co -2.0308X10"'= 
C,5 -5.7553x10"' 

FFS® 
C4 -1.8763X10"'' 
Co -3.6774x10"' 
Cs -7.9440xl0"« 
FFS® 
3. 1927X10"' 
-9.9188x10"' 
1. 1927X10"' 

FFS® 
8. 2308x10"' 
4. 9285X10-=" 
6. 0455X10"' 

Displacement and tilt(l) 
0.00 Y 0.00 Z 0.00 
-0.81 )S 0.00 r 0.00 
Displacement and tilt(2) 
0.00 Y 0.05 Z 5.52 
19.05 ^ 0.00 r 0.00 
Displacement and tilt (3) 
0.00 Y -2.55 Z 2.14 
62.09 iS 0.00 r 0.00 

DispTacementTird"t'ilT(4) 

X 0.00 Y 2.65 Z 2.45 



Ce 
Ci 



4. 6678x10"' 
3. 1889x10"' 



Cs -5.2433x10" 
C3 7.6935X10- 



Cs -5.4033X10" 
Ca -5.7964X10- 



Cs -1.5527X10- 
C3 -8.4522x10- 



Cs -2.7504X10- 
Ca 1.4557x10- 



4 0 



a 96.69 i8 0.00 

Displacement and 
X 0. 00 Y 2.65 
a 81.57 ^ 0.00 

Displacement and 
X 0.00 Y 0.00 
a 13.38 iS 0.00 

Displacement and 
X - 0. 00 Y 0. 55 
a -25.04 ^ 0.00 

Displacement and 
X 0.00 Y 3.04 
a -79.35 $ 0.00 

Displacement and 
X 0.00 Y -2.83 
a -102.06 ^ 0.00 

Displacement and 
X 0.00 Y -2.83 
a -105.20 /S 0.00 



r 0.00 
tilt(5) 
Z 2.45 
r 0.00 
tilt(6) 
Z 0.00 
r 0.00 
tilt{7) 
Z 7.02 
r 0.00 
tilt(8) 
Z 5.24 
r 0.00 
tilt(9) 
Z 3.76 
r 0.00 
tilt(lO) 
Z 3.76 
r 0.00 



Example 8 
Surface 
No. 

Object 
plane 
1 

2 



Radius of 
curvature 



oo 



oo (Stop) 

-«>"CH-Rp-rr 



Surface Displacement Refractive Abbe's No. 
separation and tilt index 
-1000. 00 

0. 10 



FFS® 



(1) 



1. 4924 



57.6 



4 1 



4 


FFS© 






(2) 


1. 4924 


57.6 


5 


FFS® 






(3) 


1. 4924 


57.6 


6 


FF S® 






(4) 






7 


00 (HRP 2) 


1.08 


(5) 






8 


00 (HRP 3) 










9 


FFSd) 






(6) 


1. 4924 


57.6 


10 


FFS® 






(7) 


1.4924 


57.6 


11 


FF S® 






(8) 


1. 4924 


57.6 


12 


FF S® 






(9) 






13 


00 (HRP 4) 


2. 05 


(10) 






Image 


00 












plane 














FF SO) 












C4 


4. 6940x10"' 


Ce ■ 


^5. 4801X10-' 




2. 4076X10"' 




C 1 0 


-2. 5017X10"' 


Cu 


7. 6467X10"' 


C 1 3 


2. 4375X10"' 




C,5 


-2. 6368X10"' 

FF S(2) 












C4 


-3. 8851x10"' 


Ce 


-4. 5014X10"' 


Cs 


-2. 0800x10"" 




C 10 


-1. 3013x10"' 


Cm 


-5. 5109X10"^ 


C 1 3 


-4.1175X10"^ 




C,5 


-4. 3413X10"' 

FF S(D 














1. 5483X10"' 


Cb 


5.8148X10"' 


Cs 


7. 2040x10"' 




C 1 0 


-1. 0978x10"' 




-2. 5074x10"' 


C 1 3 


7. 1064x10-" 





C,5 -4.0019x10"" 

FFS® 
C4 -4.2258x10"' 

-CT7~-2r0643xlO-" — 
Ci5 -7. 6527X10"" 



Ce 

■CT7 



-1.6036x10"' 
X 9217X10^' 



C 1 3 



-4.3143X10"' 

"2:'9462xlr'' 



4 2 



Ce -8.3739x10"^ 
C, 1.6330X10-* 



Ce 



2. 9992x10-2 
9. 6373X10-' 



C 1 5 



Ce 9. 2540X10"' 
C 6.1071x10-= 



FFS® 
C4 -4. 9187x10-2 
Co -2. 3379.x 10-2 
Cis 1. 2878x10-' 

FFS® 
C4 -2.7971x10-2 
Cio -1. 3738X10-' 
3. 1647X10"' 
FFS® 

2. 8295x10-2 
Co 1. 2919x10-' 
Cs 1. 6654x10-' 

FF S® 
1. 2536x10-' 
-8. 5531X10-' 

3. 0143x10-* 

Displacement and tilt(l) 
0.00 Y 0.00 Z 0.00 
11.36 0.00 r 0.00 

Displacement and tilt(2) 
0.00 Y 0.74 Z 5.54 
30.35 B 0.00 r 0.00 
Displacement and tilt(3) 
0.00 Y -1.96 Z 3.51 
79.66 0 0.00 r 0.00 
Displacement and tilt(4) 

-0700~ Y 4773~"Z 1756 

a 117.16 0 0.00 r 0.00 



C4 

C 1 0 
C 1 5 

X 
a 

X 
a 

X 
a 



Ce 6. 8961X10-' 
C, 2.4529x10-2 



X 



Ce -4.6136x10-2 
Cs -3. 2823X10-' 



Ce -1. 1174X10-' 
Ce 3.9779x10-' 



Ce 9.1533x10"* 
Cs -5.1722x10"' 



Ce -7.0960x10-2 
Cs -9.8519x10"' 
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Displacement and tilt(5) 
X 0.00 Y 4.73 Z 1.56 
a 100.69 0.00 r 0.00 

Displacement and tilt(6) 
X 0.00 Y 0.00 Z 0.00 
a 4.88 ;8 0.00 r 0.00 

Displacement and tilt(7) 
X 0.00 Y 0.18 Z 6.51 
a 29.22 iS 0. 00 r 0.00 

Displacement and tilt (8) 
X 0.00 Y -2.40 Z 4.82 
a 84. 33 yS 0. 00 r 0. 00 

Displacement and tilt(9) 
X 0.00 Y 2.98 Z 2.66 
a 113.54 $ 0.00 r 0.00 

Displacement and tilt(lO) 
X 0.00 Y 2.98 Z 2.66 
a 111.00 0 0.00 r 0.00 

iZTTi^ntzmmi (x:^iPi) is^. mm (y:^i^) mn) ^mt. ^©n 
tiis. ±tmmm i ~ 8 omn^^ c i ) ~ ( 4 ) (Dmi^r^ko^m'o-e^^ho 





1 


2 


3 


4 


5 


6 


7 


8 


(1) 


0. 86 


0. 87 


0. 77 


0. 80 


0.71 


0. 47 


0. 90 


0. 77 


(-27- 


—0780 - 


- 0749"" 


-0.'20 — 


"0725 


0. 24~ 


~0729 


0. 26 


0. 30" 


(3) 


0. 17 


0.61 


0. 54 


0. 33 


0. 30 


0. 50 


0. 37 


0. 55 
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(4) 0.99 0.81 1.33 0.61 0.59 0.68 0.83 0.93 

^^3^{cm^jA^/c1ifiSc®«E^g;El^^■ro m i o p< ^ 4 o ©^n^^f 

M^f41ill2Ix EI 1 1 \vm,-n^Um. m 1 2 ««^;^7y 5 4 0 to^^^^f »rS 
EI-e*.ao €^^^74 Ott. CO^^jOti^. Jif^ffl?fe!E§4 2^Wr^tif^7fe^ 
3^4 K ^T-r >^'-ffl7fel?§4 4^Wt-S7T^ >^'-^^^4 3. v'-^-^y^- 
45^ 7^<v>^46. ?S^S^^-i5' - 4 7 #<&^<?>-. :^ ^ ^ 4 0 ©±g|5{cSe 
M$n/-ci/-\'<y^-4 S^ffEf-Si. 'en{cil«itT»f^ffl>r^«^l^4 8^ 

-/N°X7^;U^-. 35^^1^?^7>y h:7^ yl/iJ'-llcD^^ ^'l/iJ'- 5 l^^n^LTCCD4 
9©tft^®5 0±{cff^^$tl?)o C©CCD4 9T-S7fe$tifc,tl{*^ii> 
|^5-2^iO^L> «^ia^<i:LT;<7^7=»®{C^{tbn/c?^^a^^:-i5'-4 7 JC 

iB^^te^-t -S C <b -e ^ -2) o ''X^Js c: © y ^- 'J liM^^ 5 2 cb SiJ#:{ciS{i- 1> 

Tfc=kV^o t/c. CCD 4 9{Cft^oTmiS7^ ;UA^i£EL^c^ti:^7P< L 
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C O 'J ^ 'J X A 5 5 (i, lEir jE^{c ^ n/c^^H^WBSJ* E (c^ < g 

looyjXA 1 0*'Sini2o®:/ijXA 2 K 2 2 3&>e>:'j:^^n;&^Oi^-r 
^{c. El 1 3 (i. ifWrn^^it^^.^W^t) ^740 ©fftf^gl5£D>C^tl3fe^l^ 

g$n/-cm^m^M^i^4 sli. %mm^ tmmo:>m^^^i^^m\.^x\.y^o 

n^o ::occD4 9-e^7t$ti/c!^^*:^(i. ^®#l^5 2^/^L. m^Bm^^M 

^ (LCD) 6 0 ±Km^mtLXm7F^tl^o tfz. COMS^S5 2 C 
CD 4 9T'^i^$n/-ctl<*^^m^if|g<i:LTi£^-rSsS^¥©6 KoMm^n 
Oo LCD 6 0{c^^^tl/;:®^li. ^IB^fe^^S 9 <&^LTSI^^aSJ$Eic# 
■^^n¥o^®^SS^^^ 5 glilVC^ 'J XA;^^^IF.~^O^TirAI^S 6 2" 
ch. S*t®6 3i> ^l^chg^cD«ffl®6 4 cD 3®;!)^^>1tfiK^nT^,^^o tfi^ 



2 o(DS|^f^ffl<^}#-pfc® 6 3. 6 4 (Dfp^ (i.^fS. < t ^~150^^ mtL< 

7fe^^4 8 (D-f^) 2 K 2 2;(>^■W1-i>ffi>:^^^gSffi®<^>»t-©)f^Mc^:^ll§|5l 
U U >X) 'J XA 2 K 2 2 Oi^WJ. ^ U XAFbI* ^ l,^ tiMiJ{c 

o 

ntzm^ti^<-^^tmmi-^ c t hx-^ ho :^nx{t^o:>m.i^mwm(^mt-:f 

•J X A 1 0 (DAMM tflho t ;6> L . d O Alt ®;6^"^f* {c*f L Tiii^:^@eM ^ fiX . 

K^'^<i^mmr}3H'^m^\^x\.^ht^Xho^iim%xhh^ ) . 

®-e*^^^{C«, :<7^<-W6 5 :^^<-U>X5 4) C <b*< 

Ell 4H. *^B^{cJ;6M^7fe^2^^«^mi^®IS^^®j(ttl3t:^^ 

it^%^m^^X\^ho Z.<D%^^^mXt^ Ell 4 (a) {C;^1-J:9{c, a^^i 



mi It. mm^^m^^i-^^mmmi 2 ^(Dm^^Hmmi 1 Knmt^a 

M (HMD) 7 8i*{ca^$tLT:fcf9. rtlS^ 7 l®jfA^7 9 O^sg^ 
8 0 ^(DmWS lit. Ell 4 (b) {c^-Tct-pfcm^^nTl^^o ^MM 

^■?-m^8 5^^LT. mmmm^m^s 2Kx^xmw^ttxmf^^n6 

S^ifhtTCCD 8 4 0^^®±{Cjg^$n§o ;^?>{-. C(D<^WmU CCD 
8 4{Cj:^TB!l^^^-t{C^^$tl. ^OB!^#m-^{i> EI 1 4 (a) 
7^0-^.^9-7 3{Ccl:«9. ^-^-7 4 ±(Ciif$^^$n§ VTRf-'y^ 
7 5. t'x'^f-V Xi:^ 7 Qfpiztm^n. ttz. t:x'^-/'J >^ 7 7 i}^k>m^t 
L-cyj > hT-^? h^n-So ^/c, HMD 7 8®ii^^^^^{cg^^nHMD 
7 SOgS^fC^^^tl'So |aIB#{c, CCDS 4{Cc}:oT^^^tLfcB!fc0ft-tti 
SIBSPS 10?^h1^^^^ (LCD) 8 6±{C«^#iLT«^^n. ^(D^^ 

o 

c:<!:;i)<T§^o Ell 5(c, /n°Vi/>9 0 <h?g^>^o i^x ^ ^ 9 1 t^m^'^t>-^ 
^ Hr' > X - 3 > •> X X A OjS^^^I^ 9 6 {C7|s:^B^ fc ct :/ U X A^^^ 
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ommmm^ 9 s Kinti^ti^o m^m-fa ^ 9 1 9 s 

c®A;/7$tLfcf-'-^«a$n. ?Kb^h^^°^^>'i- (lcp) 9 ^Kihti^n^o m 

ti7tm> fSH^H/^"^>'U 9 3 iSHf|{cg£M Lfc 7 ^ -;!/ H U >X 9 5 i*^B^o 
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WHAT WE CLAIMS IS; 

m$Emi^^^m<. m^m (n) ib<ix<ohi^^^^ (n>i) mmvmjt^^n 

. X A rt-e^^^R*t1- a H 1 KI^S ch W. 2 Kits i ^ 3 Sit® i m 4 Sit 

Huie^ 2 sitaiMiem 3 KMmt^^z<%mmt^w> i Aitsi Huiem i m. 

4 Sit® i fysEH 1 It tilffi i t ^mt hi^^Km^-^ti 

ffjlEU I Sit® i hIjIS^ 2 Sit® i ®^>^<j: < t ^-Ij^m^ 3fe^{C/N°7 

HuiBH 1 sitsiMiB^ 4 sit®iorBi{c43ram®^jfMi-^ J; -5 {citfi&^n 

C2] ^ U-A 1 {C*JV>T. 
HUtS^ U X ^ 1 Alt® t m 1 sit® W. 2 Sit® i ^ 3 Sit® t W. 
4 Slt®i^ 1 M^^t^m^fzm^X\i.-{^m.(D 1 oo^^'j XA{CTli)lK$ti 

C3] U-A Ucfcl^T^ 
HulB:/ 'J X mUW. 2 Sit® i mftSU 3 Sit® t <Dfii(0^^^x^n. 

-$-n-/r2-o0^-«j-x-A-;&^-b1i)3)c^n■Tl^^^ 

[4] ^U-AlJcfcl^T. 

5 1 



Huiey 'J XAg|5M;&^\ Men 1 AMSchfriieii 1 si^® t Htjien 2 stt® «h 
^^x^ni^ikomMx-^m^^nLrm 1 ©^^3fegs<j:ffM^^i*fc. mis 

-set i -t ^ ^#^7fe^l^o 

ItflB:/ 'J X" ftfien 1 At*® i IuIBH 1 Stt® <h mflEII 2 ^1^® <h {c 
n 3 ^*t®(!:H5ieil 4 KmmtmBm 1 l*l±S®<i: (Cck oTH^ff^t^O|llatT=7fem 

^^^B!t^t^^nm>Mo^-M(Dmu-^\^t}^:B\^x^^xoKmf^^nx\.^^ 
t. mi^^mM^m>\j^i^^'oxm^t=Bi^m^miE-r^^^mmi-mBm^ 

BUI2II 1 AI*®;{)^'7fe^{c/N°7-<^-^x.>5ffi®0t^^Wt> HUlBfi®ff^t^*^m> 
(c:J:oT^^-r5I|XM^MiEt-'5[HIfe^^^?5nj:®JF^t^{cT1f^^nTl^6 Zt^ 

-Wi^trmmyemm 
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Hute^'J XAS|5*^oWr^lHlfe^^il^^:^j:®Jf^fc*^\ Bf-o^c^M^ 1 ®o<^W 
t /c®>:*f^ g Sft® Jf^t^fCTlf ^ ^ tlT I ^ c i i t- ^ IS^Tfe^l^o 

CI 2] U-A 1 1 {C*Jl,^r. 
MIS'/ U XAllBMoW1-§®*f*^§ 6ft®©BS— o*tl^®;«>^ MIBIg 2 (O^^ 

Cl 33 ^J' U-A 1 2 0Mn*^i:S{C:fol>T. 

Cl 4] ^ U-A 1 3{Cfel^T. 

R*t®x ii3S*f®> i^4S*t®©x;^ip]o/N'7-<^^n-enPxi-i . Pxi- 

2 . Px2-1 . Px2-2 , Y:^\al<Dy<U-^^n^^nP yl-l > Pyl-2 . Py 

2-1— p-y2--2-<!:^.r-(!r#^ ^ 

0. 4<Pxl-l /Px< 1. 1 •••(!) 
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SI*®. ^4SS*®cDX:^lS]©/N°7-^^timPxl-l ..Pxl- 

2 . Px2-1 . Px2-2 . Yl3lpl(Dy<U-^'tM'tl?yl-l . Pyl-2 s Py 
2-1 . Py2-2 i-rSii. 

0. 1 <Pxl-2 /Px< 0. 6 • • • (2) 

^7fe^l^®X;^(D]©/N-7-<£-Px. Y:^|S]0/N°7-^P.y. H 1 Rtif®. 1^2 

SI*®. ^3 SI*®. ii4Sl*®ox:^iS]o/N°7-«n€^nPxi-i . Pxi- 

2 . Px2-1 . Px2-2 . Y;^|D]cD/N'7-*-?:n^'tLPyl-l . Pyl-2 . Py 
2-1 . Py2-2 tt^t^s 

0. 2<Px2-l /Px< 1 • • • (3) 

CIS] ^^U-Al7!)^^>6 0^5rn*^l]®{C:fe^,^T. 
^^^^OX;5"|S]0/n'7-^Px. Y:^|S]0^^'7-<&Py. 1^1 SI*®. 112 
SI*®. ^3 SI*®. ^4SI*®OX:^[S]©/N°7-^^tL€"nPxl-l . Pxl- 
2 . Px2-1 . Px2-2 . Y:&(qI®/N°7-<^^n€nPyl-l . Pyl-2 . Py 
2-1 . Py2-2 tt^t^. 

0. 5<Px2-l /Py2-1 <2. 0 • • • (4) 

C 1 9 ] ^ U-A 1 ;()^^> 6 OMn*^ 1 r-r y^J'-'- 
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